Parametric study was conducted to study the adsorption of Cu(II) and Pb(II) from aqueous solution using Jordanian natural zeolite (JNZ) as an adsorbent. Two levels factorial design was implemented to determine the main and interaction effects of initial metal ion concentration (20-100 mg/L), pH (2-4), and temperature (20-50°C) on the ion uptake as a response variable. The effect of initial ion concentration was found the most prominent impact in increasing the ion uptakes (t = 352.86, p = 0.00 for Cu(II) and t = 1538.2, p = 0.00 for Pb(II)). Initial pH value was found to have a slight positive effect on the ion uptake (t = 13.35, p = 0.006 for Cu(II) and t = 9.49, p = 0.011 for Pb(II)). Overall, the effects of some interactions among the studied parameters were signifi cant on ion uptakes. The highest uptakes obtained were 65 and 122.13 mg/g JNZ for Cu(II) and Pb(II), respectively. Both Langmuir and Freundlich isotherms were found to be appropriately fitting the adsorption data. Factorial design was a powerful method, which revealed the main and interaction effects and their relative magnitudes. The revealed insights will help in searching for a global optimum adsorption conditions.
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